It is shown that the near horizon geometry of a generic extreme regular black hole solution of Einstein gravity coupled to nonlinear electrodynamics is described by the AdS 2 × S 2 spacetime.
The first attempt to rigorously construct a non-singular black hole metric dates back to the work of Bardeen [1] in which the singularity was replaced by the de Sitter core. Although the ensuing metric did not solve the vacuum Einstein equations, it was later realized how to consistently incorporate it into an exact solution of nonlinear electrodynamics coupled to gravity [2] . Since then a variety of regular black hole metrics have been constructed both in the context of nonlinear electrodynamics coupled to gravity and alternative theories of gravity [3] - [27] .
As is well known, in the near horizon region the isometry group of the conventional extreme black hole metrics is enhanced to include the conformal factor SO(2, 1) [28, 29] . This conformal symmetry paved the way for numerous applications in the context of (super)conformal mechanics [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] and (super)integrable systems [45] [46] [47] [48] [49] [50] [51] [52] . It is then natural to wonder what is the near horizon limit of the extreme regular black hole. The goal of this letter is to study this issue. Below we first describe a generic extreme regular black hole solution of Einstein gravity coupled to nonlinear electrodynamics and then demonstrate that in the near horizon limit it reduces the AdS 2 × S 2 spacetime. Our starting point is a generic static metric
where it is assumed that f (0) = 1 and f ′ (0) = 0, for the metric to be non-singular at the origin. For the extreme case the inner and outer horizons coalesce and f (r) has double zero at the horizon radius r h f (r) = (r − r h ) 2 a(r),
but otherwise arbitrary. The latter conditions guarantee nonsingular behaviour of curvature invariants thus yielding a regular extreme black hole metric.
As the next step, consider the action functional of the Einstein gravity coupled to nonlinear electrodynamics
where F = 1 4
F µν F µν and L(F ) is a function to be fixed below. The corresponding equations of motion read
where
. Let us first focus on the purely magnetic case characterized by the only non-vanishing component of the field strength tensor F θφ = P sin θ, where P is a magnetic charge. This yields
and reduces the Einstein equations to the condition which links L(F ) to f (r)
Thus for each f (r) one has a magnetic monopole coupled to gravity described by the action functional (3) with L in (6) and F related to r via (5) . By construction the solution is regular. A peculiar feature of the magnetic solution is that (6) and (5) tend to constant values when implementing the near horizon limit
An alternative possibility is to consider an electric charge Q and the field strength
It reduces the Einstein equations to
and allows one to express F as a function of r
which in the near horizon limit tends to
In view of linearity of the Maxwell equation one can finally superpose the electric and magnetic solutions
The Einstein equations give
which allow one to fix L and L ′ algebraically. To summarize, by appropriately choosing L in (3) one can always promote a regular extreme black hole metric (1), (2) to an exact solution of the Einstein gravity coupled to nonlinear electrodynamics (4) .
At this point the near horizon limit can be readily implemented along the lines in [28, 29] 
which yields the AdS 2 × S 2 metric in Poincaré coordinates
Along with the near horizon value of the field strength F µν dx µ ∧dx ν it reproduce the BertottiRobinson solution of Einstein-Maxwell equations. We thus conclude that, irrespective of the details of a concrete regular extreme black hole configuration, its near horizon geometry is universal.
